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Beijing are expected to fall in the δ 15 N range of verified N sources (Huang et al., 2014; 162 Zhang et al., 2013; Zhang et al., 2015) . At the background site, much lower acid gases
163
(especially SO2) relative to ambient NH3 could not allow an efficient and quick 164 conversion of NH3 to ammonium salts. As a result, substantial 15 to the background PM2.5 due to two reasons. First, the N of background PM2.5 was dominated by NH4 + -N ( potential sources at the background site of Qinghai (Fig. 1) . At the CRAES site of
359
Beijing, molecular ratios of ambient NH3 to (NO2 + SO2) or to (NO2 + 1/2*SO2) (<1; (Fig. 1) .
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Differently, molecular ratios of atmospheric NH3 to (NO2 + SO2) or to (NO2 + 368 1/2*SO2) were high as 2.9 at the background site (Menyuan, Qinghai) ( , 1974 , 1977 Heaton, 1986; Heaton, 1990; Freyer, 1991; Kiga et al., 2000 ; 
